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Program For Electrochemica 

Four Ampere-Hour Silver Cadmium Cells 

1. Batterv Identification. 

a. The battery consists of 10 rectangular sealed cells connected in 
series. Each cell is encased in an individual plastic container. The 
cells, developed by the Electrochemica Corporation, Menlo Park, California, 
were nominally rated at four ampere-hours. These cells were mounted in a 
rigid fixture, by Goddard Space Flight Center, to prevent high pressure 
expansion, and were received in a discharged condition. 

2. Test Parameters. 

a. The battery was scheduled for 100 continuous cycles, at each of 
three temperatures, at room ambient pressure. The three test temperatures 
were 25 f 2" C, 0" C, and 40" C. 
of a 1-hour discharge followed by a rechasge for 23 hours. 

Each cycle of 24 hours duration consisted 

b. The discharge capacity was specified at 62.5 percent of the rated 
capacity in ampere-hours. This was found to be 2.5 ampere-hours, equivalent 
to a rate of 2.5 amperes for the 1 hour of discharge per cycle. 

e. The charge rate was specified to be limited to 120 milliamperes 
while limiting the on charge voltage to 1.50 volts per cell average at each 
of the three temperature conditions. 

d. The battery was continuously monitored. A l l  charge and discharge 
currents and terminal voltages were recorded. In addition, terminal voltage, 
currents, cell voltages and temperatures were manually recorded every seventh 
cycle. G 

e. The voltiage pbt f th is  battery at the 
an ambient of 25 Tt -2' C 
of like capacity aqd dis 
necessitate the use of 
as that of the other s i  oells. For this rea cycling tests 
at 0" C and 40" 0 were omitted ab the request of Go&krd 
representative (Mr. T. J. Hennigan). 

kran that of other silver 
tested at this facility 

cells to achieve the 

3. Test Procedures. .-- . 
_ -  

a. The battery was placed in a temperature chamber, maintained at an 
ambient of 25 f 2" C, on a plexiglass pedestal, isolating it from a l l  thermo- 
conductive surfaces. Thermocouples w-ere fastened to the positive terminals 
of all 10 cells. 
Manufacturer's No. 116, (2) No. 121, (3) No. 120, (4) No. 115, ( 5 )  No. 117, 
( 6 )  No. 123, ( 7 )  No. 122, (8) No. U8, (9) No. 124 and (10) No. 119. 
thermocouple was also placed in the chamber to measure the chamber ambient 
temperature . 

The cells were monitored in the following order: (1) 
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b. The b a t t e r y  was first  given a constant current  charge of 200 m i l l i -  
amperes t o  a terminal voltage of 15.8 volts. 
ampere-hours. 

The b a t t e r y  accepted 4.45 

.e .  Following a 24-hour open circuit stand, t h e  b a t t e r y  was s t a r t e d  on 
the  100 continuous cycles of discharge a t  2.5 amperes f o r  1 hour followed by 
a recharge for  23 hours, l i m i t i n g  the current t o  120 milliamperes and the  
voltage t o  1.50 v o l t s  per  c e l l .  

d. Because of  low end of discharge voltages, the  voltage l i m i t ,  s t a r t i n g  
with cycle 5, was increased t o  1.55 vol t s  per  c e l l .  T h i s  was approved by 
Goddard Space Fl ight  Center representative ( M r  . T. J. Hennigan) . 

e. Again, because of low end of discharge voltages,  t h e  charge port ion 
of cycle 39 was continued beyond the  usual 23 hours at a constant current 
charge r a t e  of 200 milliamperes. Each c e l l  was removed from t h e  charging 
c i r c u i t  when i t s  on charge voltage reached 1.60 v o l t s .  Four of the  c e l l s  
were above 1.60 vol t s  at  t h e  end of  the regular  charge period, whereas t h e  
remaining c e l l s  required from 10 minutes t o  1 hour addi t ional  charge a t  
t h e  higher r a t e  t o  reach 1.60 v o l t s  per c e l l .  

f .  The on charge voltage l i m i t  of 1 .55  v o l t s  per  c e l l  average was 
maintained f'rom cycle 40 through cycle 101. 

g. The 1-hour 2.5 ampere discharge of cycles 102 through 117 was 
followed by a 23-hour recharge, current l imi ted  t o  240 milliamperes and 
voltage l imited t o  1.58 v o l t s  per c e l l  average. 

(1) Cell  number 1 1 5  was removed a t  t h e  end of discharge of cycle 
114 because of voltage reversa l  and returned t o  Goddard Space Fl ight  Center 
f o r  examination. 

e re  discharge of cycle 118 was followed by a 
the  current t o  240 milliamperes and t h e  voltage 
@ b  At the end of t h e  30-day f l o a t  charge, the 
ate of 2.5 amperes t o  an individual  c e l l  voltage 

of 0.6 vol t s .  
t h a t  was removeh from t es t )  were 5.68, 5.38, 5.95, 4.50, 5.43, 5.,50, 6.20, 
5.80 and 5.70 ampere-hours respectively.  

!&e capac i t ies  of c e l l  1 through cell 10 (omitt ing c e l l  4 

4. Discussion. 

a. Cycles 1 through 115 a t  25 k 2" C. 

(1) With 62.5 percent depth of discharge, t h e  b a t t e r y  accepted more 
The only exception t o  ampere-houks of charge than diss ipated on discharge. 

t h i s  was cycle 1. With each increase of t h e  voltage l i m i t ,  t h e  ampere-hours 
of charge increased s l i g h t l y ,  thereby lowering t h e  ampere-hour and watt-hour 
e f f i c i e n c i e s .  

2 



(2)  Ampere-hour and watt-hour e f f ic ienc ies  a r e  shown i n  Table I. 

(3)  Beginning of discharge, end of discharge and end of charge 
current values and voltage readings a r e  shown i n  Tables 11, I11 and I V  
respect ively.  

(4)  Because of the o r b i t  length and t h e  b a t t e r y  being operated i n  

This temperature 
a chamber of  moving a i r ,  t h e  c e l l  temperature r i s e  a t  the  end o f  discharge 
or end of charge never exceeded 1" C above the  ambient. 
measurement was taken on t h e  p o s i t i v e  terminal of each c e l l .  

( 5 )  There was no noticeable leakage o f  any of the  c e l l s  a t  any point 
during the  tes t .  

3 
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